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(54) EXPOSURE CONTROLLER AND METHOD THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an exposure controller 
and a method thereof which obtains optimum exposure, at a 
high speed even for image signals which are saturated. 
SOLUTION: The exposure controller comprises, a means 14 for 
separating data intended for controlling the exposure from 
image data obtained by an image taking means 10, a means 15 
for extracting data effective for correcting an image which is 
representative of the separated data, a means 16 for correcting 
the image representative according to the effective data for 
images being saturated, a means 1 7 for calculating the shutter 
quantity from the corrected image representative and a target 
value, and a means 1 8 for adjusting the exposure in accordance 
with the shutter quantity. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
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[Claim(s)] 

[Claim 1]An exposure controller comprising: 

A data separation means which separates data used for exposure control from image data obtained by 
an imaging means of a picture. 

A valid data extraction means to extract data effective in correction of a picture central value from said 
separated data. 
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A picture central value correcting means which corrects said picture central value with said effective 
data when said picture is saturated. 

The amount calculating means of shutters which computes the amount of shutters from said corrected 
picture central value and a desired value, and an exposure adjustment means to adjust exposure 
according to said amount of shutters. 

[Claim 2]The exposure controller comprising according to claim 1: 

A sampling means according to area which said data separation means divides a picture into two or 
more area, and samples image data according to said area. 

An area different data calculating means which computes said image data by setting up dignity according 
to said area. 



i, 

'I' 



[Claim 3]The exposure controller {according to claim 1 or 2, wherein said Valid data extraction means is 
provided with a minimum value detection means to extract the minimum value of said image data and § 
corrects said pibtli re central value by the minimum value of said image data. 
[Claim 4]The exposure controller comprising according to claim 1 or 2: 

A histogram calculating means in which said valid data extraction means computes a histogram of said 
image data. 

An object histogram memory measure which memorizes an object histogram defined beforehand. 
A calculus-of-finite-differences appearance means to compute difference of said object histogram and 
a histogram of said image data. 

A correction quantity calculation means which computes a correction amount of said picture central 
value from difference of said histogram. 

[Claim 5]The exposure controller comprising according to any one of claims 1 to 4: 
A saturation detection means by which said valid data extraction means detects saturation of said 
image data. 

A saturation threshold oppression means to oppress a saturation detection threshold used in the case 
of said saturation detection. 

A valid data creating means which generates data effective in correction of said picture central value. 

[Claim 6]The exposure controller according to any one of claims 1 to 5 which is provided with the 
following and characterized by said desired value compensation means for correction amending said 
desired value for correction using information on said overshooting detection means and said 
convergence speed detection means. 

A correcting means by which said picture central value correcting means corrects said picture central 
value. 

An overshooting detection means to detect overshooting of said picture central value when it has a 
desired value compensation means for correction which amends a desired value for correction used at 
the time of correction of said picture central value and said amount calculating means of shutters 
performs comparison with said picture central value and said desired value. 

A convergence speed detection means to detect speed which said picture central value converges to 
said desired value. 

[Claim 7]Data used for exposure control is separated from image data obtained by an imaging means of 
a picture, Data effective in correction of a picture central value and a picture central value is extracted 
from said separated data, An exposure controlling method computing the amount of shutters which 
corrects said picture central value with said effective data when said picture is saturated, performs 
comparison with said picture central value and a desired value, and controls exposure of said imaging 
means. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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t.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Held of the Invention]This invention relates to an exposure controller used for a television camera, and 

a method for the same. 

[0002] 

[Description of the Prior Art]The function to set up arbitrarily the light volume (it is hereafter 
considered as exposure) which enters into an image sensor and forms a picture signal per unit time by 
MEKASHATTA, lens throttling control, an electronic shutter, etc. in a television camera is indispensable. 
The thing (it is hereafter considered as a picture central value) mixed with the full screen average value, 
the peak price, the minimum values, or those optional magnification of the image signal value acquired 
from an image sensor, The value of a target picture is compared, and when a picture central value is 
higher than a target level, control of automatic exposure can be realized by extracting exposure, 
repeating the operation which increases exposure and performing it, when lower than a target level. 
[0003]Here, in automatic exposure control, the case where the saturation of the picture signal resulting 
from overexposure occurs is considered. When saturation occurs in a picture, the signal level of a 
saturation portion is presumed from the signal level of the signal of the portion which has not been 
saturated, and image data is amended. 

[0004]Therefore, when making full screen luminance average value Into an face image central value, in 
order that the luminance value of a saturation generating pixel may not exceed the maximum of a 
brightness area, luminance average value becomes smaller than an original value as a result Although 
the amount of shutters will be computed from the comparison result of a picture central value and a 
desired value, when saturation occurs in a picture, since a picture central value turns into a mistaken 
value, it runs short of the limit amounts of exposure, and time until desired exposure is obtained as the 
result becomes long. 

[0005]Conventionally, there are some which were indicated to JP,10-70680,A as a compensator of the 
automatic exposure in consideration of the saturation of the picture signal resulting from overexposure. 
An imaging screen is divided into two or more area when the high luminance part which far exceeds a 

in a screen in this exposure correction device, Detect the luminance level of each 
area as a luminance level according to area, and the luminance level according to area counts the 
number of area which exceeds a saturation level, Detect the luminance level of the whole screen as a 
screen intensity level, multiply the present shutter speed by the ratio of a screen intensity level and a 
target luminance level, and next shutter speed is determined, When a screen intensity level is larger 
than a target luminance level, amendment which raises a screen intensity level from an actual 
measurement in proportion to the number of saturation area is performed. 
[0006] 

[Problem(s) to be Solved by the Invention]However, in the conventional exposure controller, the 
correction amount of a screen intensity level in case the saturation of the picture signal resulting from 
overexposure occurs is [ only being computed from the saturated area count, and ], and neither the 
grade of saturation nor the characteristic of the picture was taken into consideration. For this reason, 
since the correction amounts of a display brightness level run short since there is few area and 
exposure control suitable as a result is not performed, when being aimed at the photographic subject in 
which an object with an expensive display brightness level exists, although it is small as the number of 
area, There was a problem that only the part which runs short of correction amounts took time until it 
obtains desired exposure for a long time. 

[0007]This invention was made in order to solve such a conventional problem, and even when a picture 
signal is saturated, it provides an exposure controller which can obtain high-speed optimum exposure, 
and a method for the same. 
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[0008] . ; 

[Means for Solving the Problem]A data separation means which separates data used for exposure 
control from image data from which an exposure controller of this invention is obtained by an imaging 
means of a picture, A valid data extraction means to extract data effective in correction of a picture 
central value from said separated data, A picture central value correcting means which corrects said 
picture central value with said effective data when said picture is saturated. We decided to have the 
amount calculating means of shutters which computes the amount of shutters from said corrected 
picture central value and a desired value, and an exposure adjustment means to adjust exposure 
according to said amount of shutters. 

[0009]Optimum exposure can be obtained at high speed by presuming a saturation content of a 
saturation picture signal from a signal level of an unsaturation portion, when a picture signal is saturated, 
and amending a picture signal level to a suitable value by this composition. 

[0010]K was presupposed to said data separation means that it has a sampling means according to area 
which divides a picture into two or more area, and samples image data according to said area; and an 
area different data calculating means which computes said image data by setting up dignity according to 
said area. 

[001 1]Since arbitrary portions can be set as an exposure controlled object among a picture by 
computing a picture central value by setting up dignity for said every area by this composition, exposure 
control which can cope with it at high speed to saturation generated into arbitrary portions among a 
picture can be performed. 

[0012]Said valid data extraction means was provided with a minimum value detection means to extract 
the minimum value of said image data, and presupposed it that said picture central value is corrected by 
the minimum value of said image data. 

[0013]Optimum exposure can be obtained at high speed by a comparatively small throughput by 
presuming a saturation content of a saturation portion of a picture using the minimum value of a portion 
with which a picture is not saturated, and amending a picture signal level to a suitable value by this 
composition, when an image sensor is saturated. 

[00 14] A histogram calculating means in which said valid data extraction means computes a histogram of 
said image data, We decided to have an object histogram memory measure which memorizes an object 
histogram defined beforehand, a calculus-of-finite-differences appearance means to compute difference 
of said object histogram and a histogram of said image data, and a correction quantity calculation means 
which computes a correction amount of said picture central value from difference of said histogram. 
[0015]Since a saturation content of a saturation portion of a picture can be presumed in higher 
accuracy using a histogram of a portion with which a picture is not saturated and an estimation result of 
high accuracy can be used for the amount calculation of shutters by this composition, exposure control 
with it which has little malfunction resulting from an estimated error can be performed. [ high-speed ] 
[0016]It was presupposed to said valid data extraction means that it has a saturation detection means 
to detect saturation of said image data, a saturation threshold oppression means to oppress a saturation 
detection threshold used in the case of said saturation detection, and a valid data creating means that 
generates data effective in correction of said picture central value. 

[001 7]Generating time of a white jump which looks white as a result of a photographic subject which had 
color by amending a picture central value corresponding to color saturation by this composition having 
chroma saturation oppressed by overexposure can be shortened. 

[001 8]A correcting means by which said picture central value correcting means corrects said picture 
central value, Have a desired value compensation means for correction which amends a desired value 
for correction used at the time of correction of said picture central value, and said amount calculating 
means of shutters, An overshooting detection means to detect overshooting of said picture central 
value by performing comparison with said picture central value and said desired value, Said picture 
central value was provided with a convergence speed detection means to detect speed converged to 
said desired value, and it was presupposed to said desired value compensation means for correction 
that said desired value for correction is amended using information on said overshooting detection 
means and said convergence speed detection means. 

[0019]It can do [ presuming a saturation content corresponding to change of image pick-up conditions, 
or ] by adjusting dynamically a parameter which can presume a saturation content of a saturation 
portion of a picture with high precision using data of a portion in which a picture is not saturated, and is 
used for presumption by this composition. For this reason, exposure control with it which has little 
malfunction resulting from an estimated error can be performed, corresponding to change of image pick- 
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up conditions. £ high-speed ] -: 

[0020]An exposure controlling method of this invention separates data used for exposure control from 
image data obtained by an imaging means of a picture, Data effective, in correction of a picture central 
value and a picture central value is extracted from said separated data, We decided to compute the 
amount of shutters which corrects said picture central value with said effective data when said picture 
is saturated, performs comparison with said picture central value and a desired value, and controls 
exposure of said imaging means. 

[0021]Since a saturation content of a saturation portion of a picture can be presumed with high 
precision using a value of a portion with which a picture is not saturated and an estimation result is. 
used for the amount calculation of shutters by this method, high-speed exposure control is realizable. 
[0022] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described using a drawing. 
[Q023] Drawing 1 shows the block diagram of the exposure controller of a 1st embodiment of this 
invention. 

[0024]As shown in drawing t ; the exposure controller of a 1 st embodiment of this this invention; The 
imaging means 10 which acquires a picture signal, and the analog processing means 1 1 with a picture 
signal gain control function, An AD translation means 12 to change into digital image data the image data 
outputted from the analog processing means 11, The memory measure 13 which memorizes the changed 
digital image data, and the data separation means 14 which separates the data of a luminance value 
used for exposure control from the memorized image data, A valid data extraction means 1 5 to extract 
data (namely, data required for exposure control) effective in correction of a picture central value, the 
average value of the luminance value data which has not been saturated, and the picture central value 
that is the number from the separated data. It is constituted by the picture central value correcting 
means 1 6 which corrects a picture central value, the amount calculating means 1 7 of shutters which 
computes the amount of shutters by performing comparison with a picture central value and a desired 
value, and exposure adjustment means 18 to adjust exposure according to the amount of shutters when 
the picture is saturated. 

[0025] Monochrome method by CCD, CMOS, etc. or a color system (a primary colof system, a 
complementary color system) may be sufficient as the imaging means 10, and two or inore image 
sensors may exist. The imaging means 10 is CCD, and if an electronic shutter is used as the exposure 
adjustment means 18, in an electronic shutter, picture signal level interpolation when the resolution of 
exposure adjustment is low is possible by the analog processing means 11 of the latter part of the 
imaging means 10. 

[0026]In the imaging means s 10 being CCD and using an electronic shutter as the exposure adjustment 
means 1 8, Since the signal to noise ratio worsens, it will become effective in mitigation of the image 
quality deterioration resulting from the exposure adjustment by an electronic shutter to establish the 
memory measure 13 which saves digital data in the latter part of the AD translation means 12, and to 
constitute gone type digital noise reduction, so that charge storage time becomes short. 
[0027]Setting out of exposure may use the lens system etc. which had the electronic shutter and 
MEKASHATTA using CCD, and a throttling control function in the imaging device. 
[0028]About the exposure controller of a 1 st embodiment of this invention constituted as mentioned 
above, operation is explained using drawing 1 . 

[0029]First, a picture signal is acquired by the imaging means 10. The picture signal acquired from the 
imaging means 10 is given a profit by the analog processing means 1 1, is changed into digital image data 
by the AD translation means 12, and is held at the memory measure 13. Next, in the data separation 
means 14, the information used for exposure control is extracted from image data. As information used 
for exposure control, a luminance signal may be used, a specific chrominance signal may be used, and 
**, such as the maximum, the minimum, etc. of these luminance signals or a chrominance signal, are also 
good. Although the optimal information used for exposure control changes with a photographic subject 
or image pick-up conditions, generally a luminance value is used. When image data is held in the state of 
another beam in the memory measure 1 3 at the three primary colors of red-and-blue green (when the 
imaging means 10 is CCD and it uses the colored filter of a single plate primary color system on chip) 
When two or more imaging means 10 exist and it obtains image data for every color using prism etc., 
brightness information can be created by mixing sexual desire news by the ratio (for example, redgreen: 
blue =3:6:1) known well. Henceforth, it explains as what uses a luminance value for exposure control. 
[0030]In the valid data extraction means 1 5, information effective in exposure control is extracted from 
the luminance value separated by the data separation means 14. Effective information is the picture 
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central value, the average value, and the number of»the data which has not been saturated in the data of 
a luminance value. Although the loop for which a picture central value is brought close to a desired 
value is formed in exposure control; all the pictures or the arbitrary things for which the average value 
of the luminance value (that is, exposure controlled object information) in a picture may be [ part ] 
sufficient as, a peak price may be sufficient as, the minimum value may be sufficient as, and three 
persons were mixed with the optional ratio may be sufficient as a picture central value. Although the full 
screen average value of a luminance value is used for a picture central value in many cases, the optimal 
picture central value varies with a photographic subject or image pick-up conditions, For example, when 
it is preferred that the object photographic subject of exposure control is picturized in the state of a 
comparatively high signal level, an object to see can be seen with a just right luminosity by performing 
exposure control to which a picture central value becomes equal to a desired value, using the peak price 
of a picture signal as a picture central value. The average value and the number of the data of the 
luminance value which has not been saturated among image data are used for correction of a picture 
central value by the following picture central value correcting means 16. 

[0031 ]In the picture central value correcting means 16, when saturation has occurred in a picture, a 
picture central value is corrected. If it supposes that it is a picture central value Hill screen luminance 
average value and a luminance value region is set to 0-100 (namely, the black level may be saturated at 
the time of 0 and luminance value =100), a picture central value is computable as average value of the 
luminosity of all the pixels. Here, since the luminance value which is a saturation generating pixel does 
not turn into 100 or more peak prices when saturation occurs in a picture, luminance average value 
becomes smaller than an original value as a result. Although the amount of shutters will be computed 
from the comparison result of a picture central value and a desired value, when saturation occurs in a 
picture, since a picture central value turns into a mistaken value, it turns into a value also with the 
unsuitable amount of shutters computed. When saturation has occurred in the picture, it is necessary to 
presume the saturation content of the saturated luminance value and to compute a picture central value 
using an estimation result. 

[0032] When a certain photographic subject is picturized by two kinds of exposure L1 , and 12 (L1 >L2) f 
the luminosity maximum of the picture picturized by the exposure LI — YL1 MAX and the minimum 
value — YL — the following relations will be realized, if the dynamic range of an imaging system is large 
enough at this time when the luminosity maximum of the picture similarly picturized by the exposure L2 
is set to YL2MAX 1 MIN and the minimum value is set to YL2MIN. 

[0033] YL — the luminance histogram of an ideal picture which can make the most of the dynamic range 
of luminosity is considered 2 MIN 2 MAX:YL 1 MIN=YL 1 MAX:YL again. At this time, a luminance 
histogram takes constant value. Now, a total pixel number presupposes that the luminance value 
acquired from the image sensor which is 100 existed from 1 to 100. At this time, a luminance histogram 
serves as uniform distribution which is 1 which is constant value in the whole region, 
this time — full screen luminance average value — (1+2+ — +100) / 100=50.5 — here, The luminance 
average value of 50 pixels like (1+2+ — +50) / 50=25.5 from the one where a luminance value is lower, 
In the ideal picture by which the luminance average value of 25 pixels can make the most of (1+2+ — 
+25) / 25=1 3, i.e., a luminosity dynamic range, When the pixel of the arbitrary number is chosen 
sequentially from the one (or it may be the higher one) where luminosity is lower, those average value 
turns into a value which added a part for a black level to the value proportional to the number of the 
pixel used for averaging (if it is from the one where luminosity is higher, it will subtract from a white 
level). 

[0034]As mentioned above, the picture acquired by suitable exposure should just show the basis of 
assumption that it can make the most of a dynamic range, and presumption of a saturation content in 
the following (formulas 1). 

numberTCNT desired value:YTRG picture central value (after correction):YY of the data of the 
luminance value which has not carried out average value:TAVE saturation of the data of the luminance 
value which has not been saturated, when it is minimum value:BOTM coefficient^ in a standard picture, 
YY=YTRG*TAVE/(BOTM+TCNT*K) (formula 1) 

K is TAVE=BOTM+TCNT*K (formula 2), when the number of the data which has not been saturated is 
the maximum. 

What is necessary is to come out and just to set up to be. 

[0035]In the amount calculating means 17 of shutters, the amount of shutters which decides on the time 
of the exposure performed to the next is computed using a picture central value, a desired value, the 
present amount of shutters, etc. the ratio of a picture central value to a desired value is used for the 
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amount of shutters — the following — being shown (formula 3) — the method of computing is 
mentioned. 

picture central value: — YY desired value: — amount [ of the MOKU present 3 of shutters: — S (T) 
The next amount of shutters: S (T+1 ) 
SCT+1) =S(T) *YY/MOKU (formula 3) 

The amount of shutters may be computed using the difference of a picture central value and a desired 
value, a differential value, an integral value, etc., and how a look-up table refers from the relation 
between a picture central value and a desired value may be used. Thus, the computed amount of 
shutters is changed into the setting-out form of the exposure adjustment means 18, and is outputted to 
the exposure adjustment means 18. That is, when using an electronic shutter as the exposure 
adjustment means 18, it is outputted as an electric charge **** pulse number, and in the case of a DC 
servo lens, it is outputted as a voltage level. In the exposure adjustment means 18, exposure is adjusted 
according to the amount of shutters computed by the amount calculating means 1 7 of shutters. When 
realizing adjustment of exposure as an electronic shutter, it is impressed by CCD by making the amount 
of shutters into an electric charge ****** pulse, and exposure is adjusted. 

[0036]Thus, adjustment of exposure is realized by repeating the loop from acquisition of image data to 
exposure adjustment for every fixed time. If it is NTSC system, it will become for every number field 
rate, but it is desirable to perform ** field treatment from a viewpoint of the response of control. 
[0037]As mentioned above, the exposure controller of a 1st embodiment of this invention can obtain 
optimum exposure from the picture signal level of an unsaturation portion at high speed by presuming 
the saturation content of a saturation picture signal and amending a picture signal level to a suitable 
value, when a picture signal is saturated. 

[0038] Drawing 2 shows the block diagram of the data separation means 24 in the exposure controller of 
a 2nd embodiment of this invention. 

[0039]The sampling means 21 according to area which the data separation means 24 samples according 
to the area which was able to determine beforehand the image data obtained from the memory measure 
13 as shown in drawing 2, It comprises the area different data calculating means 22 which computes 
weighting to the jmage data sampled according to area. 
[0040]Next operation of the data separation means 24 is explained. 

[0041 ]In the data separation means 24, a screen is divided into two or more area, and a luminance value 
etc. are computed for every area. For example, a picture central value shall be acquired as full screen 
luminance average value, and display brightness shall be obtained by n blocks for every another beam 
block in a screen, n blocks may be set to B 1 -Bn, respectively, and the dignity used when computing a 
picture central value beforehand to Bl-Bn may be given. If dignity is equal in entire area, a picture 
central value is computable as average value of Bl-Bn. 

[0042]It may be free, and the shape of area may be circular or arbitrary shape may be sufficient as it 
also at a rectangle. For example, if the shape of the object photographic subject of exposure control is 
known, area will be made into a photographic subject and the shape of isomorphism, and dignity of 
photographic subject-shaped area will be enlarged in the case of calculation of a picture central value. 
Or if a picture central value is computed only from photographic subject-shaped area, the exposure 
control which can see an object [ carrying out high-speed management ] to see to saturation generating 
of photographic subject-shaped area with a just right luminosity is realizable. 
[0043]As mentioned above, the exposure controller of a 2nd embodiment of this invention enables 
exposure control which can cope with it at high speed to the saturation generated into arbitrary portions 
among the picture by computing a picture central value by setting up dignity according to area since 
arbitrary portions can be set as an exposure controlled object among a picture. 
[0044] Drawing 3 shows the block diagram of the valid data extraction means 35 in the exposure 
controller of a 3rd embodiment of this invention. 

[0045]As shown in drawing 3 , the valid data extraction means 35 is provided with a minimum value 
detection means 31 to detect the minimum value among the data of a luminance value inputted from the 
data separation means 14. 

[0046]Next, operation of the valid data extraction means 35 is explained 

[0047]correction of a picture central value made by the picture central value correcting means 1 6 — 
the following — being shown (formula 4) — it carries out. That is, correction of the picture central value 
at the time of saturation generating is made only by the ratio of the picture minimum value and a picture 
minimum value desired value. 

minimum value:TBOT desired value:YTRG picture central value (after correction):YY of the data which 
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has not been saturated — the time of being minimum va!ue:BOTM in a standard picture 
YY=YTRG*TBOT/BOTM (formula 4) 

If it is a picture which does not generate saturation or black crushing, either when it picturizes by 
suitable exposure, a good result will be obtained by the method shown in (the formula 4). Since only 
detection of the minimum value is that, processing is advantageous in respect of computational 
complexity. 

[0048]As mentioned above, the exposure controller of a 3rd embodiment of this invention, When an 
image sensor is saturated, optimum exposure can be obtained at high speed by a comparatively small 
throughput by presuming the saturation content of the saturation portion of a picture using the minimum 
value of the portion with which a picture is not saturated, and amending a picture signal level to a 
suitable value. 

[0049] Drawing 4 shows the block diagram of the valid data extraction means 45 in the exposure 
controller of a 4th embodiment of this invention. 

[0050]As shown in drawing 4 . the valid data extraction means 45 is provided with the following. 

The histogram calculating means 41 which computes the histogram of image data inputted from the data 

separation means 14. 

The object histogram memory measure 42 the desired value as a histogram is remembered to be. 

A calculus-of-finite-differences appearance means 43 to compute the difference of the image data of 

histogram form, and the desired value of histogram form. 

The correction quantity calculation means 44 which computes the correction amount of a picture 
central value based on the difference inputted from the calculus-of-finite-differences appearance 
means 43. 



[0051]Next, operation of the valid data extraction means 45 is explained. 
[0052]The histogram of a general picture becomes the convex form represented by the normal 
distribution. The desired value of histogram form is memorized by the account of object histogram 100 
million means 42. The histogram calculating means 41 computes a histogram from image data, and the 
calculus-of-finite-differences appearance means 43 computes the difference of the image data of 
histogram form, and the desired value of histogram form. Here, since becoming almost equal to what lent 
the target histogram what time is expected, the histogram from image data computes the magnification 
of the histogram of the target for the difference of an object histogram value and an inputted image 
histogram value to become the minimum, as a correction amount of a picture central value. This 
optimizes using two functions and processing is performed by the numerical computation by a computer 
program. Namely, what is necessary is to compute both difference and just to determine the calculation 
precision of the magnification of the object histogram which serves as a correction amount of a picture 
central value in this case according to throughput, such as CPU. 

[0053]As mentioned above, the exposure controller of 4th Embodiment 4 of this invention. Since the 
saturation content of the saturation portion of a picture can be presumed in higher accuracy using the 
signal value histogram of a portion with which a picture is not saturated and the estimation result of high 
accuracy can be used for calculation of the amount of shutters, exposure control with it which has little 
malfunction resulting from an estimated error can be performed, [ high-speed ] 
[0054] Prawing 5 shows the block diagram of the valid data extraction means 55 in the exposure 
controller of a 5th embodiment of this invention. 

[0055]As shown in drawing 5 , the valid data extraction means 55 is provided with the following. 
The saturation threshold oppression means 51 which depresses the saturation threshold given 
beforehand. 

A saturation detection means 52 to perform saturation detection of image data using a saturation 
threshold. 

The valid data creating means 53 which generates a picture central value, the average value of the 
image data which is below a saturation threshold, and the valid data of the number. 

[0056]Next, operation of the valid data extraction means 55 is explained. 

[0057]If exposure is generally increased, chrominance-signal saturation (henceforth, color saturation) 
will take place before luminance-signal saturation (following brightness saturation). Color saturation 
levels differ for every color. For this reason, if it becomes near a color saturation level, according to the 
turn of a color of causing saturation, the color of a picture may change and may be in sight. In order not 
to show change of such a color, according to the color from which color saturation begins early most, all 
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the color components are oppressed and chroma saturation is dropped. Although it has not resulted in 
brightness saturation at this time, the photographic subject with a tint becomes white. From change of 
such a color, it is recognized as a start of a start of color saturation, i.e., saturation, with human being's 
vision. So, in using luminosity as a picture central value, it is necessary to unite a saturation threshold 
with color saturation and to oppress it, and oppresses the saturation threshold used for detection of the 
saturation of image data by the saturation detection means 52 by the saturation threshold oppression 
means 51 . It is at the color saturation generating time, and by amending more picture central values, 
increase of the amount of exposure adjustments can be urged and time to saturate a photographic 
subject with a tint and look white can be shortened. 

[0058] As mentioned above, the exposure controller of a 5th embodiment of this invention can shorten 
the generating time of the white jump which looks white as a result of a photographic subject with color 
having chroma saturation oppressed by overexposure by amending the picture central value 
corresponding to color saturation. 

[0059] Drawing 6 shows the block diagram of the amount calculating means 67 of shutters and the 
picture central value correcting means 66 in the exposure controller of a 6th embodiment of this 
invention. 

[0060]As shown in drawingj), the amount calculating means 67 of shutters is provided with the following. 
The amount calculating means 61 of shutters which calculates the amount of shutters from a picture 
central value, a desired value, the present amount of shutters, etc. next time. 

A convergence speed detection means 62 to detect convergence speed from the time from an exposure 
adjustment start to the end of convergence, and exposure change. 

The correcting means 64 which is equipped with an overshooting detection means 63 to detect 
overshooting to the desired value of the picture central value which makes exposure a cause from the 
relation between a picture central value and a desired value and to which the picture central value 
correcting means 66 modifies a picture central value at the time of saturation generating. 
The desired value compensation means 65 for correction which amends the correction amount of a 
picture central value using the information from the convergence speed detection means 62 or the 
overshooting detection means 63. 

? [0061]Next, operation of the picture central value correcting means 66 and the amount calculating 
v-means 67 of shutters is explained. 
[0062]In the exposure controller of a 6th embodiment of this invention, the minimum value of the image 
.data which the picture when the exposure is appropriate will take is used for correction of a picture 
central value. Actually, although this minimum value changes with photographic subject conditions, when 
it is a narrow photographic subject of a dynamic range, the minimum value becomes to some extent 
high, and when it is a large photographic subject of a dynamic range, the minimum value becomes low to 
a black level and near equivalent For this reason, the desired value for the minimum values used by 
picture central value correction calculation should be fluctuated by photographic subject conditions. 
[0063]the desired value for the minimum values is set up here more highly than the minimum value of an 
actual image — correction of a picture central value — a 3rd embodiment — having stated (formula 4) 
— in carrying out, it has not amended enough and convergence speed becomes slow. Conversely, in 
setting up the desired value for the minimum values lower than the minimum value of an actual image 
and correcting a picture central value by (the formula 4), it becomes fault amendment and becomes 
easy to overshoot The desired value for the minimum values which is a desired value for correction 
used for correction of a picture central value by the desired value compensation means 65 for 
correction from these phenomena using the information acquired from the convergence speed detection 
means 62 and the overshooting detection means 63 is amended. 

[0064]As mentioned above, the exposure controller of a 6th embodiment of this invention can presume 
the saturation content corresponding to change of image pick-up conditions by adjusting dynamically 
the parameter which can presume the saturation content of the saturation portion of a picture with high 
precision, and is used for presumption using the value of the portion with which a picture is not 
saturated. For this reason, exposure control with it which has little malfunction resulting from an 
estimated error can be performed, corresponding to change of image pick-up conditions. [ high-speed ] 
[0065] Drawing 7 shows the flow chart of the exposure controlling method of a 7th embodiment of this 
invention. 

[0066]As shown in drawing^, in the exposure controlling method of a 7th embodiment of this invention. 
The image data of the head of the loop which computes full screen average value and below saturation 
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threshold total and a count number is read (Step 70), The data (following object data) used for exposure P. 
control is extracted (Step 71) f Compare object data with a saturation threshold (Step 72), and data total 
calculation (Step 73) below the saturation threshold which computes total and the count number of the 
object data which is below a saturation threshold is performed, By carrying out the successive 
approximation of the object data of the full screen, carry out total calculation (Step 74) of the object 
data of the full screen, carry out peak price detection (Step 75), and At the time of the end of 
processing of the full screen (Step 76). Averaging (Step 77) below the picture central value which 
computes a picture central value using a full screen average or the peak price in the Hill screen, and 
computes the average value of the object data which is below a saturation threshold from the data total 
and the count number below a saturation threshold, and a saturation threshold is performed, A picture 
central value is corrected using the case (formula 1) where existence of a saturation portion is judged 
from the data count number below a saturation threshold (Step 78), and saturation exists (Step 79) ! 
(formula 4), The next amount calculation of shutters (Step 80) is performed from a picture central value, f 
a desired value, the present amount of shutters, etc, r ' I 

[0067]As mentioned above, since the exposure controlling method of a 7th embodiment of this invention 
can presume the saturation content of the saturation portion of a picture with high precision using the 
value of the portion with which a picture is not saturated and uses an estimation result for the amount 
calculation of shutters, it can perform high-speed exposure control. 

[0068]The function of an exposure controller is recordable on recording media, such as a magnetic disk, 
a magneto-optical disc, and ROM, as a program. Therefore, the function of an exposure controller is 
realizable by reading this recording medium by computer and performing by MPU, DSP etc 
[0069] 

[Effect of the Invention]An exposure controller which can perform high-speed exposure control since 
the value of the portion with which a picture is not saturated can be presumed with high precision using 
the saturation content of the saturation portion of a picture and an estimation result is used for the 
amount calculation of shutters even when there are conditions that a saturation portion exists in a 
picture according to this invention. 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
(Usages caused by the use of this translation. 



<\-t fit-. 



I ■ 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



^ ""l-WJ^-rtll 1.41 i 41 'j W.-5-r- ^,TO^>7^ WTm ,, tWT .,.-^ ;r? ^^., TC ^,.^^ , f i W r*i ,: w*. 

[Brief Description of the Drawings] 

[Drawing 1]The block diagram of the exposure controller of a 1st embodiment of this invention 
[Drawing 2]The block diagram of the data separation means in the exposure controller of a 2nd 
embodiment of this invention 

[Drawing 3]The block diagram of the valid data extraction means in the exposure controller of a 3rd 
embodiment of this invention 

[Drawing 4]The block diagram of the valid data extraction means in the exposure controller of a 4th 
embodiment of this invention 

[Drawing 5]The block diagram of the valid data extraction means in the exposure controller of a 5th 
embodiment of this invention 

[Drawing 6]The block diagram of the amount calculating means of shutters and picture central value 
correcting means in the exposure controller of a 6th embodiment of this invention 

[Drawing 7] The figure showing the flow chart of the exposure controlling method of a 7th embodiment of 
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this invention 
[Description of Notations] 

1 0 Imaging means 

11 Analog processing means 

1 2 AD translation means 

13 Memory measure 

14, 24 data separation means 

1 5, 35, 45, 55 valid-data extraction means 

16 and 66 Picture central value correcting means 

17 and 67 The amount calculating means of shutters 

18 Exposure adjustment means 

21 The sampling means according to area 

22 Area different data calculating means 
31 Minimum value detection means 

41 Histogram calculating means 

42 Object histogram memory measure 

43 Calculus-of-finite-differences appearance means 

44 Correction quantity calculation means 

51 Saturation threshold oppression means 

52 Saturation detection means 

53 Valid data creating means 

61 The amount calculating means of shutters 

62 Convergence speed detection means 

63 Overshooting detection means 

64 Correcting means 

65 The desired value compensation means for correction 
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